Irrigation is required to ensure crop production. Practical methods of use sensors to determine soil water status are needed in irrigation scheduling. Soil moisture sensors were evaluated and used for irrigation scheduling in humid region of the Mid-South US. Soil moisture sensors were installed in soil at depths of 15 cm, 30 cm, and 61 cm belowground. Soil volumetric water content was automatically measured by the sensors in a time interval of an hour during the crop growing season. Soil moisture data were wirelessly transferred onto internet through a wireless sensor network (WSN) so that the data could be remotely accessed online. Soil water content measured at the three depths were interpreted using a weighted average method to reflect the status of soil water in plant root zone. A threshold to trigger an irrigation event was determined with sensor-measured soil water content. An antenna mounting device was developed for operation of the WSN. Using the antenna mounting device, the soil moisture measurement was not be interrupted by crop field management practices.
Introduction
The United States (US) is among the top 5 cotton producing countries and the largest cotton exporter in the world (USDA, 2017) . Most of cotton in US is grown in a region known as the cotton belt which includes humid regions in the Mid-South US. Though annual precipitation in the Mid-South US is approximately 130 cm, only about 18% of the precipitation occurs during June to August when crops require a large quantity of water to grow. Furthermore, heavy rainfall in summer causes extensive amounts of runoff, resulting in only a small amount of the precipitation infiltrating into the soil for crop use. Uncertainty in the amount and timing of precipitation is one of the most serious risks to crop production in the region. To reduce the risk and increase farming profit, irrigation acreage in the Mid-South has being increased in recent years. More than 90% irrigation water in the region is groundwater from Mississippi River Valley alluvial aquifer (Byrd, 2011) . Due to the large withdrawals water levels of the aquifer have significantly declined across the region. Reports from Yazoo Mississippi Delta Joint Water Management District showed that the aquifer level in Sunflower County of Mississippi Delta dropped 655 cm from 1994 to 2014 (YMD, 2014 ). In 2015, the level declined 13.7 cm across the Mississippi Delta region (YMD, 2015) . Ongoing depletion and stagnant recharging of the aquifer jeopardize the long-term availability of the aquifer and place irrigated agriculture in the region on an unsustainable path. Local governments, organizations, and producers in the region are realizing the necessity of seeking improved irrigation technologies to increase water use efficiency for sustainable use of water resources. Common method used in irrigation scheduling in this region is based on visual assessment of crop response and a "feel" for soil water status. There is a great need for the producers to have objective, reliable, and easy-to-use water management technologies that work for the Mid-South crop and soil environments.
Producing high-yielding and high-quality cotton requires careful management in every production stage, including field management practices in irrigation. Water-stress in cotton plants can limit plant growth and productivity, resulting in reduction of yield (Cull, Hearn, & Smith, 1981) . Pettigrew (2004) studied the effects of moisture deficit stress on cotton lint yield and fiber quality and reported that compared with irrigated plants, dryland plants under water stress reduced lint yield by 25%. Irrigated plants produced more bolls and approximately 2% longer fiber than the dryland plants. Balkcom et al. (2006) found that irrigation improves ginning percentage and increased yield, and fiber quality parameters such as the length, micronaire, and uniformity were affected by the irrigation regimes. Basal et al. (2009) 
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